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pairment at work or home do not meet the criteria for dementia. These patients are generally considered to have mild cognitive impairment. These patients' MMSE scores are typically normal (24 to 28), but they often do poorly on the memory components of the two tests (which require the recollection of three words [on the MMSE] or the recollection of a name and address [on the IMC]). A more detailed evaluation of memory and cognition is generally necessary to confirm this diagnosis, and referral to a neuropsychologist is appropriate. When they are followed longitudinally, each year approximately 15 percent of patients with mild cognitive impairment have progression to dementia, usually Alzheimer's disease. 4 Persons who are aging normally may also have some mild deficits. For example, mental processing speed and memory for names decline with age, but longitudinal investigations typically show the changes to be less than suggested by cross-sectional studies. 9, 10 Moreover, these changes should not materially affect a person's ability to function.
subjective symptoms related to memory
With aging, people become increasingly likely to report subjective memory loss; the rate of such reports is 25 to 50 percent in community studies of persons over the age of 65. In most community studies, however, persons with subjective memory loss do not have an increased risk of dementia unless they also have poor objective memory performance (typically defined as a score more than 1.5 SD below age-and education-specific norms on a memory test). 11, 12 Highly educated people, however, may report subjective memory difficulties before cognitive deficits can be demonstrated on tests commonly used in the clinic. 13 
diagnosis
The first issue is whether the patient has dementia or mild cognitive impairment. If the history and results of cognitive screening tests do not establish the diagnosis, the patient should be referred for more extensive evaluation by a neuropsychologist.
The routine workup for patients with dementia or mild cognitive impairment should include careful history taking and physical and neurologic examinations, including tests of mental status. Medications should be carefully reviewed. Non-contrast-enhanced computed tomographic (CT) scanning or magnetic resonance imaging (MRI) and blood assays (measurement of electrolyte levels, assessment of hepatic, renal, and thyroid function, and measurement of the vitamin B 12 level) should be performed. Although hypothyroidism or vitamin B 12 deficiency is rarely the cause of dementia, both are frequent coexisting conditions for which treatment is recommended. 14,15 Screening for depression with the use of a brief instrument, such as the Geriatric Depression Scale, 16 is appropriate, but the clinician should also question the patient (separately from his or her family) and ask family members about any depressive symptoms. Although depression can mimic dementia, it occurs more often as a coexisting condition. Cognitive improvement after the treatment of depression does not rule out an underlying, early dementia.
In patients with dementia, the likelihood of Alzheimer's disease is assessed largely on the basis of the history. Since cognitive impairment is frequently exacerbated by medications, medication use should be minimized, with particular attention to the use of prescription sleeping pills, antianxiety medications, and over-the-counter preparations for sleep and cold symptoms.
Safety issues, such as those related to driving, should guide the clinician in determining when a patient can no longer be left unsupervised. Patients with mild Alzheimer's disease will typically become lost while driving before they have difficulty with the process of driving itself. The first clinic visit is the time to begin working with the patient and family to discontinue driving before serious safety risks arise. Other signs that require immediate attention include the patient's wandering or getting lost, leaving stoves or other appliances unattended, or involvement in automobile accidents.
Advance directives, durable power of attorney, and stress on the part of caregivers must be addressed. Training for caregivers in strategies to manage daily activities, and referrals to day care, respite care (short-duration residential care to relieve the caregiver temporarily), home support services, counseling, and support groups can be very helpful, although such services are generally not covered by Medicare or other insurance carriers. Several local and national organizations are excellent sources of information that may be useful to clinicians and families, including the Alzheimer's Association (http:// www.alz.org or 800-272-3900) and the Alzheimer's Disease Education and Referral Center (http://www. alzheimers.org or 800-438-4380). Although the available data are not consistent, there is evidence that these nonpharmacologic interventions can help prolong the period before admission to a nursing home 25, 26 and reduce depression, burden, anger, and fatigue on the part of caregivers. [27] [28] [29] [30] 
Pharmacologic Management
Cholinesterase inhibitors are the drugs that have proven most effective for the primary treatment of Alzheimer's disease, and four -tacrine, donepezil, rivastigmine, and galantamine -are currently approved by the Food and Drug Administration (FDA) for this indication (Table 3) . These drugs presum- ably act by increasing the availability of acetylcholine, the loss of which is the primary neurotransmitter deficit in Alzheimer's disease. Cholinesterase inhibitors typically result in a small improvement in symptoms, followed by an eventual decline to a level below base line -a pattern that corresponds to a two-to-seven-month delay in symptomatic progression. Virtually all studies of cholinesterase inhibitors to date have involved patients with mild-to-moderate Alzheimer's disease (range in MMSE score, 10 to 26). Patients treated with these agents may appear more alert and attentive and may have moderate improvements in memory, language, and the activities of daily living, such as dressing. In addition, cholinesterase inhibitors may reduce behavioral disturbances, such as aggressiveness and agitation. [31] [32] [33] Patients who are treated have a decline that parallels that of patients who receive placebo, although performance generally remains better with treatment than without treatment for at least one year. [34] [35] [36] [37] If side effects develop, a switch in medications can be accomplished relatively quickly; the use of the new medication can generally be initiated 24 hours after the discontinuation of the first one. Data are lacking on the benefit of switching to a different agent in a given class if one such agent appears ineffective. There are also limited data on the efficacy of cholinesterase inhibitors in patients with severe dementia or dementias other than Alzheimer's disease (such as vascular dementia or dementia with Lewy bodies). Some studies, however, have suggest-* This agent is contraindicated in patients with known hypersensitivity to it. It should be used with caution in patients with cardiac-conduction disease, hepatic or renal disease, asthma, peptic ulcer disease, or seizure disorders. † Serum levels of hepatic enzymes (e.g., alanine aminotransferase) should be checked every 2 weeks for 16 weeks and then once every 3 months. ‡ This agent is available as an oral solution. § This agent is contraindicated in patients with Parkinson's disease. ¶ This agent has been associated with an increased risk of stroke. ed that cholinesterase inhibitors may also improve cognition and behavior in these patients. 38, 39 The use of antioxidants is another approach to treatment. Antioxidants presumably work by reducing free-radical production and oxidative injury to the brain. The results of a randomized, doubleblind, two-year clinical trial involving 341 patients 40 suggested that either vitamin E (alpha-tocopherol at a dose of 1000 IU twice a day) or selegiline (a selective monoamine oxidase inhibitor) was beneficial for patients with moderately severe Alzheimer's disease; both of these medications delayed the time to clinically meaningful end points, including institutionalization and deficits in activities of daily living, such as the ability to bathe and dress. On average, treated subjects reached these end points six to nine months later than those given placebo. 40 There was no improvement in cognition, and the combination of these agents offered no additive benefit. Vitamin E is recommended more frequently than selegiline because it is less expensive and has fewer side effects.
Studies have suggested that antiglutamatergic therapy may be useful for treating Alzheimer's disease and vascular dementia by limiting the neuronal damage that may result from excessive release of glutamate. 41, 42 In one recent study, 41 patients with Alzheimer's disease who had moderate-tosevere dementia (MMSE score, <8) and were treated with memantine, a noncompetitive N -methyld -aspartate-receptor antagonist, for a seven-month period had improvements in ratings of severe impairment, scales of clinical impression, and activities of daily living. 41 Memantine, as compared with placebo, delayed symptomatic progression by approximately two months, and there were no significant differences between the two groups in the overall rate of adverse events. At present, this treatment remains experimental in the United States, although it is available in some other countries. No data are yet available on its use for milder dementias.
Data on the efficacy of Ginkgo biloba for treating dementia are limited and come largely from small or open-label studies. The effect size in the few randomized trials that are available is generally less than the effect size associated with acetylcholinesterase inhibitors, [43] [44] [45] but ginkgo remains a possible treatment option. As with all dietary supplements, the purity and potency of the preparations used may not be known.
Several large trials have failed to show that estrogen (alone or in combination with progesterone), nonsteroidal antiinflammatory drugs, and prednisone offer benefit in the treatment of Alzheimer's disease. [46] [47] [48] [49] Recent data from the Women's Health Initiative Memory Study 50 indicate that therapy with a combination of estrogen and progesterone may increase the risk of dementia, including Alzheimer's disease.
treatment of secondary symptoms
For virtually all patients with Alzheimer's disease, the symptoms extend beyond cognitive loss. Depression occurs in 25 to 50 percent of patients, agitation in 50 to 70 percent, and psychotic symptoms such as paranoid delusions and hallucinations in 30 to 60 percent. Treatment of these symptoms can improve the quality of life for both the patient and the caregiver. In addition to nonpharmacologic management, the use of medications should be considered, although drugs for these symptoms have not been approved by the FDA specifically for treatment in patients with dementia.
In randomized clinical trials, 51-57 haloperidol and the atypical antipsychotic agents risperidone and olanzapine, when compared with placebo, reduced the rates of agitation, delusions, and hallucinations by about 20 to 30 percent. Atypical antipsychotic agents may be better tolerated than the older, traditional antipsychotic drugs, such as haloperidol. Side-effect profiles should guide the choice of agents (Table 3) . 44 Similarly, antidepressant agents (including sertraline, citalopram, and fluoxetine) have improved depressive symptoms and irritability in persons with dementia. [58] [59] [60] Sedative antidepressants (e.g., paroxetine) or antipsychotic medications (e.g., quetiapine) frequently improve sleep disorders and nocturnal agitation, thereby circumventing the need for sleep medications, which may further compromise cognition.
The response to medications for the treatment of primary and secondary symptoms of Alzheimer's disease is not predictable, and the choice of dosage and the duration of treatment rely on clinical judgment. Definitive diagnostic tests remain to be developed. Appropriate therapy for patients with mild cognitive impairment is unclear, although studies are in progress. For the primary prevention of Alzheimer's disease, data from randomized clinical trials are necessary to evaluate putative protective factors identified in observational studies. 61 tective factors may include diet and exercise and the use of estrogen (preparations without progesterone), nonsteroidal antiinflammatory drugs, antioxidants, cholesterol-lowering agents, and ginkgo.
For the treatment of dementia, several other strategies are currently under investigation, including the use of glutamate antagonists other than memantine, calcium-channel blockers, cholesterol-lowering agents, antioxidants other than vitamin E, and combination therapy (cholinesterase inhibitors and antiglutamatergic agents). Clinical trials of immunotherapy with beta amyloid (so-called vaccination) were halted last year after encephalitic reactions developed in several patients, 62 but new formulations may soon be available for clinical investigation.
Guidelines for the diagnosis and management of Alzheimer's disease have been developed by many organizations, including the American Academy of Neurology (summarized in 64, 65 and a consortium of the American Association for Geriatric Psychiatry, the Alzheimer's Association, and the American Geriatrics Society (http://www.americangeriatrics.org/products/ positionpapers/aan_dementia.shtml). 66 All endorse the use of cholinesterase inhibitors and the treatment of coexisting conditions, if clinically indicated. They also emphasize nonpharmacologic approaches for patient care.
The diagnosis and management of memory loss are clinical challenges that require considerable time from busy health care providers. There are no biologic markers for Alzheimer's disease or most other dementias, but with careful evaluation and the application of well-defined, reliable clinical criteria, diagnosis can be made with a high level of accuracy.
A crucial component of the workup is careful testing of mental status, to distinguish among dementia, mild cognitive impairment, and normal aging. With regard to the patient in the vignette, normal aging is an unlikely possibility, given the history of checkbook errors and forgetfulness about the location of the car. For some patients, examination of global mental status (e.g., with the MMSE) is adequate for ascertaining the presence or progression of dementia. However, patients with mild disease and with a high level of functioning at base line (such as the woman in the vignette), as well as younger patients or those with atypical symptoms, may require referral to a neuropsychologist for more extensive psychometric testing.
Forms for reliable instruments such as the MMSE, the Geriatric Depression Scale, and the Instrumental Activities of Daily Living tool can be downloaded from links on the Alzheimer's Association Web site (http://www.alz.org/resourcecenter/ resourcecenter.htm). Norms specific for age and level of education for the MMSE are available at http://www.nemc.org/psych/mmse.asp. 8 Nurses and other trained personnel can perform the cognitive examinations, the costs of which are frequently reimbursable. The new england journal of medicine
If testing confirms the presence of dementia, I would prescribe a cholinesterase inhibitor (Table 4), as I do for most patients with Alzheimer's disease at the time of diagnosis, with the expectation of moderate improvements in memory, thinking, and general alertness and a delay in the progression of symptoms. The benefit of vitamin E is less clear; I discuss the data with patients and families and leave the decision to them. Perhaps the most important intervention is the identification and treatment of other disabling symptoms, such as depression, agitation, delusions, and sleep disorders. Overall, I try to minimize the use of medications.
A caregiver should be encouraged to come to all of the patient's appointments to ensure the safe arrival of the patient, who perhaps should not be driving, and to facilitate the accurate assessment of symptoms. In addition, the caregiver's own level of stress can be assessed. Follow-up visits at which informants are interviewed and the patient is given brief cognitive tests should take place every three to six months, at a minimum, and more frequently when there are behavioral problems or sudden changes or when medications are being adjusted.
